Background: Weight bias is widespread and has numerous harmful consequences. The internalization of weight bias has been associated with significant psychological impairment. Other forms of discrimination, such as racial and anti-gay bias, have been shown to be associated with physical health impairment. However, research has not yet examined whether internalized weight bias is associated with physical as well as psychological impairment in health-related quality of life. Methods: Participants included 120 treatment-seeking overweight and obese adults (mean body mass index = 35.09; mean age = 48.31; 68% female; 59% mixed or Asian ethnicity). Participants were administered measures of internalized weight bias and physical and mental health-related quality of life, and they were assessed for the presence of chronic medical conditions, use of prescription and non-prescription medications, and current exercise. Results: Internalized weight bias was significantly correlated with health impairment in both physical (r = −.25) and mental (r = −.48) domains. In multivariate analyses controlling for body mass index, age, and other physical health indicators, internalized weight bias significantly and independently predicted impairment in both physical (β = −.31) and mental (β = −.47) health. Conclusions: Internalized weight bias was associated with greater impairment in both the physical and mental domains of health-related quality of life. Internalized weight bias also contributed significantly to the variance in physical and mental health impairment over and above the contributions of BMI, age, and medical comorbidity. Consistent with the association between prejudice and physical health in other minority groups, these findings suggest a link between the effects of internalized weight-based discrimination and physical health. Research is needed on strategies to prevent weight bias and its internalization on both a societal and individual level.
Background
Increased body weight is associated with impairments in health-related quality of life (HRQoL) [1] . Findings from population studies in different countries such as the U.S. [2, 3] , Sweden [4] , Germany [5] , and Taiwan [6] suggest that higher body mass index (BMI; kg/m 2 ) is correlated with greater physical impairment in HRQoL. HRQoL, which refers to the effects of physical and mental health on everyday functioning, is increasingly regarded as a key outcome of health promotion programs and in clinical practice [7] .
Overweight and obese individuals are far more likely to experience discrimination than their non-overweight peers [8] . This discrimination occurs in a range of settings, including medical, educational, and interpersonal contexts, and it is associated with a range of adverse personal, social, and economic outcomes [9, 10] . One of the most pernicious aspects of weight-based discrimination is its tendency to become internalized. The term internalized weight bias (IWB), namely, the belief that weight-based stereotypes and prejudices are accurate and apply to the self, was introduced to describe this process [11] . In clinical and non-clinical obese samples, higher levels of IWB have been found to be associated with greater body dissatisfaction, more severe eating disturbances, higher levels of general psychological distress, and lower self-esteem [11] [12] [13] [14] .
In view of these associations, it is reasonable to hypothesize that IWB may be associated with impairment in HRQoL. Findings from one recent study suggested that IWB may be associated with poorer HRQoL among individuals with serious mental illness [15] . IWB was recently shown to mediate the relationship between BMI and weight-related quality of life, suggesting that weight-related impairments may be accounted for, in part, by weight-related self-stigma [16] . There is also evidence that discrimination is associated with adverse health outcomes in minority populations [17, 18] . For example, perceived anti-gay discrimination predicted increased physician visits and medication use [19] , while among African-American adolescents, perceived unfair treatment based on physical appearance was associated with elevated ambulatory blood pressure [20] .
Research is needed to examine impairment in general HRQoL associated with IWB among individuals who are overweight or obese. In view of the multiple healthrelated conditions associated with obesity [21, 22] and the impairment in HRQoL [1] [2] [3] [4] [5] [6] , it may be important to examine whether IWB predicts poorer physical and mental health outcomes. The goal of the present study was to address this gap in the literature by examining the associations between IWB and HRQoL in a treatmentseeking sample of overweight and obese individuals. We were particularly interested in considering whether any observed associations between obesity and impairment in HRQoL would still be apparent after controlling for the occurrence of those chronic medical conditions known to be associated with obesity and with physical and mental health impairment. We also wanted to test whether the health impairments associated with obesity are more closely associated with the psychological sequelae of being overweight in a stigmatizing society, than with body weight itself [23] [24] [25] . Therefore, the present cross-sectional study examined the association between IWB and HRQoL, while controlling for body mass index, as well as age and medical comorbidity.
Methods

Participants and procedures
Participants were individuals (n = 120) who were screened for a behavioral weight-loss treatment program, recruited from nine community centres across the Honolulu-metro area of Hawaii. Leaders of community centres who wished to participate in an obesity treatment program assisted the researchers in conducting recruitment among members via email, flyers, and announcements at group meetings. Centres included community groups such as the Young Men's Christian Association, Young Women's Christian Association, and religious institutions such as churches and temples. Participants interested in the treatment study attended an informational meeting at which they were screened for eligibility and completed the measures described below. The present study included all overweight individuals who applied and were screened to participate in the treatment trial, including those who were not eligible for participation (18%) or choose not to enroll in treatment (7%). Most individuals who were excluded from the trial were excluded on account of medical comorbidity but were included in the current study in order to maximize variability in the sample's health status. Participants who were not included in the treatment trial did not differ from those who were included with respect to age, sex, or BMI. The study procedures were approved by the University of Hawaii Institutional Review Board, and informed consent was provided by all participants.
Study measures Weight bias internalization scale (WBIS)
The WBIS [4] assesses the degree to which respondents believe that negative stereotypes and negative selfstatements about being overweight apply to themselves. Eleven questionnaire items are rated on a 7-point scale from "strongly disagree" to "strongly agree" (e.g. "As an overweight person, I feel that I am just as competent as anyone"). The WBIS has shown high internal consistency and convergent validity in a community sample of overweight and obese adults [11] as well as in a clinical sample of overweight and obese adults seeking treatment for binge eating disorder [26] . Higher scores indicate greater internalized bias. Internal consistency (Cronbach's alpha) in the current sample was .71.
Medical outcomes study short-form (SF-12)
The SF-12 [27] is a widely used 12-item measure of health-related quality of life. Items are summarized into two weighted scales representing perceived impairment in role functioning associated with physical (Physical Component Summary scale, PCS) and mental (Mental Component Summary scale, MCS) health problems. The SF-12 has been demonstrated to have excellent reliability and validity [27] . Each scale is scored to have a mean of 50 and standard deviation of 10, with lower scores indicating greater impairment. The RAND scoring method, which employs factor weightings derived by means of oblique, rather than orthogonal, factor rotation, was used on account of its superior psychometric properties and recommended use in clinical samples [28] . Internal consistency (Cronbach's alpha) in the current sample was .72 for the PCS and .76 for the MCS.
Information was also collected about the occurrence of chronic medical conditions and about current use of prescription and non-prescription medications. Participants filled out a checklist of 28 serious medical conditions (e.g., diabetes, hypertension), responded to on a yes or no basis. Medications currently taken were assessed by asking participants to rate the frequency with which they took eight categories of commonly used nonprescription medications over the past six months (rated on a Likert scale from 1 = not at all to 7 = more than once a day). They were also asked to indicate whether they were taking medications from a list of five categories of common prescription medications, responded to on a yes or no basis. Participants also indicated whether (yes or no) they were currently exercising regularly. Demographic information collected included age and ethnic background. BMI was calculated based on weight and height measured by a digital scale (Tanita BWBG-800) and stadiometer, respectively.
Statistical analysis
Participant characteristics were summarized by computing HRQoL subscale scores, WBIS scores, and healthrelated variables. Analysis of covariance controlling for BMI and age was used to explore potential differences in WBIS scores between participants who reported the presence or absence of a serious medical disorder, use or non-use of prescription medication, and the occurrence or absence of regular exercise. To assess the relationship between internalized bias and quality of life, Pearson product moment correlations were computed between WBIS scores and PCS and MCS. Hierarchical multiple regression analysis was used to examine the independent contribution of WBIS scores to the variance in PCS and MCS scores, controlling for BMI, age, and physical health indicators. Health indicators entered included the presence or absence of any serious medical condition, frequency of non-prescription medication use, and the occurrence or absence of regular exercise (dichotomous variables were dummy coded). By entering the variables of BMI, age, exercise, medical conditions, and medication use in step one, and IWB in step 2, this analysis permitted the identification of the independent contribution of IWB over and above the step 1 variables. In preliminary analyses stratified by gender, effect sizes were similar in women and men; therefore, data were combined in subsequent analyses.
Results
Participant characteristics
Participants had a mean BMI of 35.09 (SD = 7.65) and mean age of 48.31 (SD = 13.32), and 67.5% were female.
The sample was 29% overweight and 71% obese (BMI range: 25.2 -66.4; age range: 20-77 years). Participants self-identified as Caucasian (30%), Asian (20%), Pacific Islander or Native Hawaiian (8%), Latino or Latina (3%), and mixed ethnicity (39%). Sixty-seven percent of participants reported the presence of a serious medical condition, 58% reported currently taking a prescription medication, and 15% reported currently exercising. Across eight categories of non-prescription drugs, the mean frequency of reported use was 1.77 (SD = .76), indicating that, on average, participants had taken several non-prescription medications "once or twice" in the past six months. After controlling for BMI and age, there were no differences in WBIS scores between participants who reported the presence or absence of a serious medical condition, use or non-use of prescription medication, and the occurrence or absence of regular exercise. Mean scores (SD) on WBIS, PCS, and MCS in the total sample were, respectively, 3.86 (1.06), 45.78 (8.62), and 45.47 (9.20) .
Associations between IWB and HRQoL
WBIS scores were significantly correlated with both the physical health (r = −.25, p = .01) and mental health (r = −.48, p < .001) subscales of the SF-12. These correlations indicate effect sizes of a medium and large magnitude, respectively [29] . The results were unchanged when the effects of BMI were controlled by means of partial correlation analysis.
Relative contribution of IWB to HRQoL
Separate hierarchical regression analyses were conducted for SF-12 PCS and MCS scores with BMI, age, and physical health indicators (exercise, medical conditions, and medication use) entered at the first step and WBIS scores entered at the second step. As shown in Table 1 , WBIS scores significantly predicted PCS scores, over and above the contributions of BMI, age, and physical health indicators. Higher WBIS scores were associated with lower PCS scores (greater physical health impairment). The occurrence of regular exercise was also independently associated with PCS scores, such that participants who exercised regularly had higher PCS scores than those who did not.
A similar pattern was observed when the SF-12 MCS was the dependent variable. Higher scores on the WBIS were associated with lower MCS scores (greater mental health impairment) over and above the contributions of BMI, age, and physical health indicators. In this case, WBIS was the only significant predictor variable.
Discussion
We examined associations between IWB and impairment in HRQoL in a treatment-seeking sample of overweight and obese men and women. The main findings were twofold. First, IWB was associated with greater perceived impairment in both the physical and mental health domains of HRQoL. Second, IWB contributed significantly and independently to the variance in physical and mental health impairment over and above the contributions of BMI, age, exercise, medical conditions, and medication use. The association between IWB and health impairment among overweight and obese individuals is consistent with past studies demonstrating that prejudice and internalized bias may be linked to adverse health outcomes in other commonly stigmatized groups, such as gays, lesbians, bisexuals, and ethnic minorities [18, 30, 31] . For example, internalized racism has been associated with negative health outcomes among African Americans [32, 33] . It has been proposed that the stress associated with IWB may have a significant impact on cardiovascular health and metabolic abnormalities, which could potentially lead to poorer health, weight gain, and increased risk of internalized stigma [10] . Stress associated with internalized bias may also lead to unhealthy coping behaviors, such as smoking, alcohol or substance use [34] or binge eating [12] . Another potential coping behavior that could lead to poor HRQoL is avoidance. Phobic anxiety and avoidance of specific situations may result among obese individuals who have experienced weight stigma [35] .
Although the cross-sectional design of the current study precludes any conclusions concerning the direction of the observed associations, it is worth considering the possibility that weight bias and its internalization may be conducive to adverse health outcomes among overweight and obese individuals, that is, in addition to the more commonly accepted view that impairment in HRQoL is a consequence of obesity. The present findings suggest that future research using prospective study designs should continue to address this issue.
The finding that, in this clinical sample of overweight and obese individuals, IWB was associated with significant impairment in both physical and mental health domains of HRQoL, independent of its association with medical comorbidity, suggests that it may be important to include the reduction of IWB as a key therapeutic goal of obesity treatment programs. There is some evidence that this goal is viable. For example, a day-long intervention directed at alleviating internalized bias by teaching acceptance and mindfulness significantly reduced IWB in obese participants in one recent trial [36] . Future research of this kind should include assessment of the potential benefits of reducing IWB on specific aspects of HRQoL. Whether weight bias can be reduced at the population level is less clear [37] . Therefore, from a public health perspective, it may be especially important to test the efficacy of health promotion and early intervention programs that seek to preempt the adverse effects of IWB on obese individuals' quality of life.
Other limitations of the present study -that is, other than the use of cross-sectional study design -should be noted. First, we relied on a single, brief measure of HRQoL that yields scores on subscales relating to only physical and mental health impairment. Although the SF-12 is widely used and has good psychometric properties, the use of a more comprehensive measure, such as the SF-36, would be desirable. It would also be desirable to include an obesity-specific measure of HRQoL in future research e.g., [38] , particularly in research designed to evaluate the effects of clinical intervention on levels of IWB, since a measure of this kind may be more sensitive to change. It would be interesting to examine how strong the correlation might be between IWB and an obesity-specific measure of HRQoL. Second, and whereas the assessment of medical comorbidity is a strength of the present study, other variables likely to be associated with both body weight and HRQoL were not assessed. The role of body dissatisfaction and eating-disordered behavior may be particularly important in this regard [23, 39, 40] . Future studies should also examine the relative effects of depression alongside those of IWB. Considering the relationship between obesity, depression, and HRQoL [41] , it is possible that depression may account for variance in HRQoL or may mediate the relationship between WBIS and HRQoL. In addition, it should be noted that the assessment of medical comorbidity and related variables was by self-report. Data bearing on actual (diagnosed) medical comorbidity and documented use of medication would, of course, be preferable. Finally, the current study included a large proportion of Asian participants and participants of mixed (primarily Asian, Pacific Islander, and Caucasian) descent. The use of this this study population may limit the generalizability of the findings, although the choice of study population might also be considered a strength of the study, given the reliance on Western populations in most previous research. In any case, further research exploring the associations of IWB with impairment in quality of life, in different study populations, would be welcome.
Conclusions
In sum, the current findings suggest that internalized bias may be associated not only with important psychological outcomes, as shown in past research [11] [12] [13] [14] 26 ], but also with physical health outcomes as well. Given the relative ineffectiveness of studies attempting to reduce obesity stigma at a societal level [37] , it may be important to focus on preventing the potential negative psychological outcomes associated with IWB among overweight and obese patients. It is possible that targeting IWB in clinical settings might improve not only patients' psychological well-being, but perhaps their physical health functioning as well.
